Background: Nail disorders are common in patients with endstage renal diseases. Even though there are some studies regarding the nail disorders in hemodialysis and renal transplant patients, to the best of our knowledge, no studies are present in the area of the nail disorders in the peritoneal dialysis patients. The purpose of this study was to investigate the frequencies of nail disorders in chronic renal failure (CRF) patients treated by peritoneal dialysis (PD).
Introduction
Chronic renal failure (CRF) is a disease that leads to progressive loss of renal function. CRF affects the neurological, gastrointestinal, cardiovascular, pulmonary, hematological, endocrine and dermatological systems. Dermatological system can be affected by both the renal disease and the treatment of the disease [1] [2] [3] . Nail disorders are seen in 74.1% of uremic patients and the most frequently findings are half-and-half nail, absent lunula and splinter hemorrhage [4, 5] .
Etiopathogenesis of nail disorders in CRF has not been clarified yet. Nail disorders do not resolve even with the replacement therapies for the renal disease [2] .
Lunula is the white crescent region of the proximal nail. The absent lunula has been described in arteriosclerosis, chronic obstructive pulmonary disease, rheumatoid arthritis and renal diseases [6] .
Vertical stripes of the nails are perpendicular protuberances and depressions of the nail plate and may be secondary to trauma and also seen in lichen planus, Darier's disease, rheumatoid arthritis and peripheral vascular diseases [7] .
Onychomycosis is the fungal infection of the nail. Trauma, specially caused by narrow-toed shoes, is the main predisposing factor. The frequency of onychomycosis is increased in congestive cardiac failure, diabetes mellitus type-2 and hematological diseases as well [7, 8] .
Pitting of the nail plate is seen in psoriasis, chronic eczema, chronic perionyxis, alopecia areata and 5% of healthy people [7, 8] .
Beau's lines, transverse sulci of the nail plate, are caused by temporary arrest of the nail matrix activity. Severe infections, malnutrition, hypocalcemia, chronic paronychia, eczema, Raynaud's disease and chronic repetitive microtrauma can lead to Beau's lines [7, 8] .
Half-and-half nail is also named as equisegmented azotemic fingernail. The proximal half of the nail plate appears white and pale, and distal half presents pink color. Even though half-and-half nail can be seen in healthy people, it is the most common nail disorder in the patients with CRF. This disorder can also be associated with Crohn's disease, Behcet's disease and HIV infection [8] .
In our study, we compared the nail disorders of PD patients with the healthy control group. A few case-controlled studies investigating nail disorders in CRF have been reported in the literature [1, 5, 8, [9] [10] [11] [12] [13] . To the best of our knowledge, no study exists regarding the nail disorders in PD. Our present study is significant for this aspect.
Material and Methods
The study group was composed by 61 CRF patients treated with PD in Kahramanmaras Sutcu Imam (KSU) Medical Faculty, Department of Nephrology. The control group consisted of 61 healthy people. The study protocol was approved by the Medical School Ethics Committee.
PD patients were treated for 1 -7 years, four times a day by glucose solutions in various concentrations. The patients were examined by the same dermatologist. The blood work including the complete blood count, blood urea nitrogen (BUN), creatinine, albumin, glucose and parathormon measurements was obtained. In dermatological examination, the structure, color, lunula, paronychia and the thickness of the nails were assessed. The diagnosis of onychomycosis was established by the KOH test in the suspected cases.
The patients with collagen vascular diseases, active infection, cirrhosis, diabetes mellitus and any skin disease that can cause nail disorders were excluded from the study. All patients with nail disorders before PD were excluded in this study. The control group consisted of randomly selected subjects from hospital personnel and the patients' relatives without any systemic and dermatological diseases.
Statistics
All calculations and statistical analyses were performed with the SPSS 15.0 (SPSS Inc). Descriptive values were maintained as ratio, mean and standard deviation. Continuous variables were assessed for normal distribution with the Kolmogorov-Smirnov test. Chi-squared test and Student's t test were used for statistical analyses of variables between groups. Pearson's correlation analysis was performed for correlations. A P value less than 0.05 was considered statistically significant.
Results
The PD patient group consisted of 37 (61%) males and 24 (39%) females and the control group consisted of 31 (51%) male and 30 (48.7%) female healthy subjects. The gender differences between the groups were not significant (P > 0.05). The mean age of PD patient group was 42.39 ± 15.53 years (min and max: 18, 70), and the mean age of the control group was 39.06 ± 7.55 (min and max: 30, 59). The age difference of two groups was not significant (P > 0.05). The mean duration of the dialysis treatment in PD patients was 3.19 ± 2.15 years (min and max: 1, 8). Sociodemographic features of the patients were summarized in Table 1 .
In the study group, the results of the blood work were as follows: BUN 45.21 ± 21.81 mg/dL, creatinine 7.07 ± 0.69 mg/dL, hemoglobin 15.10 ± 1.98 g/dL, blood glucose 115.19 ± 33.36 mg/dL, albumin 3.53 ± 0.54 g/dL and plasma parathormon 371.08 ± 23.21 pg/mL. In the control group, the results were as follows: BUN 11.68 ± 2.93 mg/dL, creatinine 0.81 ± 0.31 mg/dL, hemoglobin 12.80 ± 1.54 g/dL, blood glucose 88.28 ± 10.17 mg/dL, albumin 4.45 ± 0.69 g/dL and plasma parathormon 23.06 ± 4.47 pg/mL. All the blood tests results except albumin level revealed statistically significant differences between the study and the control groups (P < 0.05 and P > 0.05 respectively).
The most frequent nail disorders in PD patients were absent lunula (61%), vertical stripes (53.7%) and pitting (22%). On the other hand, vertical stripes (41%), absent lunula (11.5%) and koilonychias (2.6%) were the frequent nail disorders in the control group.
In the study group, the frequencies of absent lunula, vertical stripes, pitting, onychomycosis and Beau's lines were significantly higher compared to the control group (P < 0.05). However, no significant difference was observed in the other findings (P > 0.05). The frequency of the nail disorders and P values were shown in Table 2 .
Pearson's correlation analysis revealed a positive correlation of absent lunula with age, Terry's nail, half-and-half nail, vertical stripes, onychomycosis and blood glucose. Vertical stripes showed a positive correlation with absent lunula, half-and-half nail and Beau's line. Onychomycosis showed a positive correlation with age and absent lunula. Pitting showed positive correlation with creatinine, hemoglobin and blood glucose, and negative correlation with age. Beau's line showed a positive correlation with half-and-half nail and vertical stripes.
Discussion
CRF is associated with many systemic and metabolic diseases and also can be associated with most of the nail and skin diseases. The nail disorders in CRF can be result of not only the disease but also the treatments [9] . In this study, we observed at least one nail disorder in 53 (87.8%) of PD patients.
PD is a method of treatment, which mimics some renal functions. The name of PD indicates the use of peritoneum for the dialysis. Peritoneal membrane, peritoneal space and dialysates are used in PD. Peritoneal membrane acts as a semi-permeable membrane and filters toxic elements [9] . A few case-controlled studies investigating nail disorders in CRF have been reported in the literature [1, 5, [8] [9] [10] [11] [12] [13] . To the best of our knowledge, no study exists regarding the nail disorders in PD. Our present study is significant for this aspect.
Absent lunula was found as the most frequent nail disorder in our study. Previously, Martinez et al [1] (62.9%), Altmeyer et al [4] (28.9%) and Saray et al [10] (31.9%) have reported compatible results in hemodialysis (HD) patients. Also Dyachenko et al [5] and Salem et al [14] have reported absent lunula in HD and renal transplant patients (13% and 17% respectively). A previous study indicated the anemia as a possible causative effect of absent lunula [15] . However, subsequent case-controlled studies did not confirm this and emphasized the metabolic alterations and anemia [14] . We did not determine a correlation between anemia and absent lunula. Saray et al [10] have observed absent lunula before HD and notified that absent lunula is not a specific nail disorder for HD and may be related with CRF. We think, as in HD patients, the high frequency of absent lunula is not depending on the type of the treatment; rather it is a consequence of CRF.
In this study, the second most frequent nail disorder was vertical stripes (41%). In a previous study, lacking some of the important aspects of this study, the frequency of vertical stripe was reported as 4-12.4% in HD [1, 13] . On the other hand, Abdelaziz et al [6] and Saray et al [10] found longitudinal stria on the nails of the renal transplant patients (6.9% and 11.7% respectively). The increased frequency of longitudinal strias leads to the thought of the presence of unexplained traumatic focus.
The frequency of onychomycosis was 26.8% in our pa- [6, 9, 12, 14, 16, 17] . The results of our study were compatible with these studies. Pitting (22%) was fourth most frequent nail disorder in our study and significantly increased frequencies were determined compared to the healthy controls. Previously, only, Jamal et al [18] have notified pitting as a nonspecific nail disorder in HD patients. However, increased frequency of pitting in our study points out the pitting as a specific nail disorder in PD, though case-controlled studies are needed.
In our study, significantly increased frequency of Beau's line (7.3%) was found. Martinez et al [1] reported frequency of Beau's line in 5.2% and Jamal et al [18] found this disorder in only four out of 69 HD patients. The increased frequency of Beau's line in our study can be associated with PD rather than being a result of CRF. However, further studies are needed to verify this speculation.
Although half-and-half nails were reported as the most frequent nail disorder in CRF patients with replacement therapy [5, [15] [16] [17] [18] , we observed this disorder in a few patients (1.3%) and no statistically significant difference was noted (P > 0.05). Jamal et al [18] indicated half-and-half nail as the characteristic nail disorder in uremia patients and remaining findings as nonspecific nail disorders. They also reported amelioration of this finding with the therapy. In our study, PD patients with more than 1-year duration of therapy were included. A negative correlation between the duration of the treatment and the frequency of half-and-half nail was observed, in concordance with the study of Jamal et al [18] . There was no statistically significance (r = -0.026, P = 0.873). Thus we assert that half-and-half nail is specific for CRF patients but not for PD.
The other nail disorders did not show any significant difference compared to the control group (P > 0.05).
As a result, the absent lunula was the most frequent nail disorder as seen in the other modalities of treatments (HD and renal transplantation). However, frequencies of vertical stripes and pitting were noticeably higher in PD patients than the patients given other modalities of treatments. Vertical stripes and pitting can be specific for PD or CRF can play a role in its pathogenesis independently. CRF and the treatments for CRF can cause nail disorders and it is worthwhile to do nail assessment as a part of physical examination.
The most important limitation of our study is the small patient group. The other limitation is the certain ethnic origin of the patients from a restricted geographical region. Therefore, large, controlled studies including the subjects from different ethnic backgrounds and different geographical regions are needed to evaluate nail disorders in PD patients.
